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lfP^&#] ft&JM8!c14-«M hjM^fca- K1"*v>f **jRRNA*-r;i'*'<$'*-* 
[0 0 0 1 ] 

[0 0 0 2] 

-«M r >*fflv»fc*n*tf*ftft*ft* f aB $*LTv>* 0 mitts m*^'4i 

•Cv^^ttBSffiSl^lo-eab^ll^fflM (Glioblastoma multiforme; GBM) (Shapiro, W 
.R. , Arch. Neurol., 56: 429-432, 1999) WtfrflfcOfc*^ jffc^-zgA HifcffiflMft 
StLTV»« (Ram, Z. et al., Cancer Res. , 53: 83-88, 1993; Sampson, J.H. 
et al., Proc. Natl. Acad. Sci. USA, 93: 10399-10404, 1996; Herri inger, U. et al., C 
ancer Gene Ther. , 4:345-352, 1997; Seleh, M. et al., J. Natl. Cancer Inst., 91: 
438-445, 1999; Giezeman-Smits, K.M. et al.. Cancer Res. , 60: 2449-2457, 2000) o I 

* * lb fc , J3 itfin vivoT*<7)*A$J2MM&V>C fct?*& (R 

am, Z. et al., Nat. Med., 3: 1354-1361, 1997) c 2 -&& fz«bKit y 

^X'$m&} ^mm=f-zmmmm~mxir % mu znpm bush- & &m 

ifh & o j 

WvfclR 1 ] Shapiro, W.R., Arch. Neurol. ^56: 429-432, 1999 

[iMWfcfclR 2 ] Ram, Z. et al., Cancer Res.%53: 83-88, 1993 

mmWfXm3] Sampson, J.H. et al., Proc: Njftl. Acad. Sci. USA, 93: 10399-104 
04, 1996 || 

[2Mf fFlfcflfc 4 ] Herrlinger, U. et al., CancM Gene Ther. , 4:345-352, 1997 

[^#Sf 5 ] Seleh, M. et al., J. Natl, (fancer Inst., 91: 438-445, 1999 

[#N#ff £j§£ 6 ] Giezeman-Smits, K.M. et al . Jbancer Res. , 60: 2449-2457, 200 

° 1 
I^#fr5:tt7] Ram, Z. et al., Nat. Med, , 3* 1354-1361, 1997 

[0003] i 

*y hfcfcfltt Sit 
[0 0 0 4] 

v-f ^-xilRNA^ ;i/X(±, v4 (*#x>f r&RNAfc fcW?) WAi:^ 

(^iftv^ v7,cD^^;VX^^^-co§g^75 ? "5Tfgi:^oT§^ (Bitzer, M. et al., J. 
Gene Med, .5: 543-553, 2003) 0 
[0 0 0 5] 
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-i y*m^ tzft-mmtt ^m^- <omm <d tz #> km l £ $-mm a sc £M -r * & 

fcjBiafcA^V ADNAtc-f >r-^l^- b (ii) &A8bWffiKJ*Blll& 

omi&fflm'ti&fLt:^* (iii) Jt& * •> 4 ;u* f ; A £ tz figfM * -< ;u 7, 
*x.5We£fc&v* % (iv) «!6fl5fl!l0a*tflH6 , rfiv»*J»li*Bt*»35$4v» > (v) £$& 
H ^a±HBJ3& *5 v> T «> -f ;v * t&* a - V? 3 itfsi 1 1 rtBUJET*»o|M& W 16 $ * & 
i t t5 ? t- § £ , 4 trosfil jStP* £ 0 
[0 0 0 6 ] 

%mm<Dmttfemm&<D\m®^m±*tm.'tz>tztb, ?&mmn*r4 y*4 

Wloi?ft4^^-n^^2 (IL-2) jftft^F*»«^*SeV«:flMS U 7 7Hi§ 
tfJl' (Shirakura, M. et al., Exp. Anima. , 52: 119-127, 2003) KCLOSeV** * — 
*JEF*3 (I.C.) S4L/:td5, SeVfcJ: *M«^0-9--f b *-f ^itfe^* A 

mmmvwm zi>tzb-tzt &m w l £ „ $ fc > hrmw &a9umig * i:7^f>ti 

L fc IL-23§HSeV^ * * - £ ^3»JHM« \H > "J v a > "t * t , JM±l?i (iJM W 

4 o o &&*UMb¥tt#*f X' 14 , £ IL-23fcitSeV^ * * - T^S^ £ t , CD4 + *5 
<t V* CD8 + TUBI&^fill*^* U^-Citfll Lfco - <§ffc 0 SeV-^ * - *fflv*fcJH« 

[0 0 0 7] . •']£ 

^-S-ffiv^MoM;^ J: tfft^afcte^fflf *4 KtSv^f ^-^$IRN 

4 )i>7,^? ? - *^tsmm(D^W<Dtzfr<Dm.&my.£V : * v b^KMU «fc«J^#fi«j 

[5] ci) ^<b [4] <^v^tt^^iamo^fe> 

? 9 -i)m\ztitzmm.*mmfrt Lx^is^mmm.^, 

[9] (a) ftftWfttt*^ b iJ<< >*3- Ki-S^'f •^^I^RNA'^'f is 

(b) m^fomztzimvimz&m-fz^? 9-, **t*fflkmMt<oiz*>n*<y 
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K 

[0 0 0 8] 

*»CIHrtM»i:*A'r*ii:***IE**LSfc*»-, fc«W*tt*M b * =»- 
* v -i -T 7, ftKNA •>'f;WX^^^-Oi.c. ifc-S-fiif Lv>jjtttgBia* * ZZttf 

/:MiIJ!a 7 ? f- > Os. c. ft^X-fi&Zft o MM v> TfR^ $ *LT v» * (Iwadate. 
Y. et al., Cancer Res., 61: 8769-8774, 2001) o iJjxfeffiWWsRfil (immunologically 
privileged state) tifeo'Ck IL-20 «fc 9 K^'f $ *sAft%<D$> -S^O^MI&i^ 

#tt*ftfcflR5H£ (susceptible) fc#T?fc#o v<ff-'*fl|RNA 

•>^^^^^^-j±w«MaiK^*^Tii^2aa5^*»w*»a*^*jBi u il-2 

[0 0 0 9] ■ V 

im^-9 9-timxztiizMf&*mm®&K%c-5--t2>xm*'Str. s;iiii«jsw 
9 9-zmxLizmm mm) u «flnn«t***K«nw-t-*c 

fc**t?** 0 -i-e^M^M^ii, ju»o§&^i3j:o f /i^tii«iJio«iflfll**i*+*o 
$&aSflWn*tt*M Y-tZ-vi+KmWk*? 4 fr^^-9 9-t 1z\$ 

9-timxztiizmmzmm& j 3-'tz>zti<z£ »k k & »t & %mm%-&fc 

ftRiU Masons t/ctiltm (IE»**tf) SrPPftlltSi 

£ 0 * -<7)?|Ai±> in vivo ;£ /c{±ex vivo"Cfa* "5 i k ^ » in vivotcjs v>T S2I£ 

^ * -t±n^M^f4^viA$tL, ex vxvoK&^xtem^t 9 

3*U f?)W s IWi:ffA$tL^o B&KWffiktt, li-r^)^, M**llfe*Lfc 

WtoZlz&ZtoW&UtiLfrb* mmJill*), mml;l|*k 2 mml:i|*k tlzktl mmi:i|*jT& 

M> fcWL* i^204SW*»«) tCillJ^lilSU £*i£ffii^2 /i^i ; e- 
f&« i$ i iFFHr* a r fc k * 4 0 
[0010] 

*-£^L7fcitjE^£«£gfctet5:l40 1 ^t*S„ 1/ Vat; j )V*s<9 9 -teFZ-fr 

LizM{K=?-mmte~m~$mi>H&< s mm^mm-mm<oiztb^im^xwk^-r^^mi> s 

HJi#ttO**KS5W-C*-6^'; 7 (Bunnell, B.A. et al., 
Proc. Natl. Acad. Sci. USA, 1995, 92: 7739-7743; Chuck, A.S. , Hum. Gene Ther. , 
1996, 7: 743-750; Chinnasamy, D. et al., Blood 2000, 96: 1309-1316; Fehse, B. e 
t al., Br. J. Haematol., 1998, 102: 566-574) 0 Hz, ex vivo&^-fcis^Ttt, BUfc 
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, ant, ^ ?-<Dmm&mmmx*mfci L mxmm*mw-rz>£^te%^ 0 smc, 

T) T'MiM£jlJftt&c:<trt ? -c§:&o E&l^®£%x-&^ ifi<b?>4#flt{±, ex viv 
X Xfin vivo£ tlZ&tfZ&^mZ&mt L, Wtafci? Lfc;l»^£ 

I 0 0 1 1 ] V| 

Ex vivoizxn^? ?-z®M*ft7Wi&\zit^ wiA&mmmm; mm^&tz *)(d® 

L< f±3~200, $ £ H^f-i L < {±5 — 100, £ <b t-SfipX f±7-70T'& Z> 0 ^ 9 - 

m^t<Dmmi±m^m$xi>+%-x$> ^ , i?ij;Ufi£r&±, ff^L<n3^i, 5#jy. 

±, 10^±, £ tz\±2bftVl±.m^*kti\XX. < > #£l±l~605Mi£> J: "9 !ft5e1-ft<±5 

£tzit^fi&,±.m^^X >b tttLTIi« ^1-£,f^fi*OifffiJ&£ffl^£^£: 

v>(±, ^jffi (xenogeneic) flUfe* J: UTOttAft (allogeneic) tt*fflv^:Hti5 
(Iwadate, Y. et al., Cancer Res., 61: 8769-8774, 2001) e i Kb <V xenogeneic £ tz 
i±allogeneic&$B)&{±, ex vivo£A3fc, 18±OftftRi&^ i •) SMfc* ft* i WMftZ 
ft&o »l±, ^ &flf£ fcttfcfc, UV, XSL SfcttgaBMjBlRajWCJ: •) 

ffiSS^ex vivo&# LT ± v> 0 

[ 0 .0 1 2 ] 

8NM-*-<m >t*ot, %mmftm 4 vts^ >*m^&z\ ttfx&z 0 

*t&-»M h #4 ^*ot, Tlfflifeo^bi3±y i 7*^{±ii5ii*Mi-*-9-^ h*-f>^56* 
^^WoMMIIttO*^ otfei 1 i± > 01 x. if mfifrWM * * Ifctf L 7° 9 -f v 
T«S^cDNA#^ibPCRiiiliilC± 0#?lt-r*- t^-e§-So jyUS^Sr^-f 
h #4 >lil*fi:J: < ^n^ftTja 0 , ZiihWJ Y ii 4 yMtt^Jh^mzte^ 

JWfcWfctt, ^^am&Offi^aWJBfSr^je-tSifc^^ftTV^ Interleukin-2 ( 
IL-2) Interleukin-4 (IL-4) „ Interleukin-12 (IL-12) „ granulocyte-macrophage c 
olony-stimulating factor (GM-CSF) > S.tnnterleukin-^ (IL-23) *f**^-*ft*o 

Fas ligand (Fas-L) t>MWlX*%Z> 0 IL-2 cDNAl±, «xJ± Accession number NM_0 
00586 (protein ID NP_000577), IL-4 cDNAt±, 0Jx.tf Accession number M13982 (prote 
in ID AAA59149K £ «t UTU23442 (protein ID AAA59150K IL-12 (p35+p40) It, #!lx.f± 
AF180562 (protein ID AAD56385) (p35) i&ttf AF180563 (protein ID AAD56386) (p40 
) , GM-CSFt±, Wz-H M11220 (protein ID AAA52578K £ J: I/A14305 (protein ID CAA0 
1150K IL-23 (pl9+p40) t±, Will AF301620 (protein ID AAG37232) (pl9) &£tfm 
80563 (p40 : IL-12Op40fc|W]— ) „ Fas-L{±, flUtf D38122 (protein ID BAA07320) 

[0 0 13] 

±SBwhm h*^ vji^^ifflJi&oji^RWift^jetacifc^^^ft-riJ*), # 

IL-2, IL-4, GM-CSFKon-cti, MMMtJ^r'^^iSi/^T^W^tt^Tp^ ftTV^ 
-I) (IL-2: Iwadate, Y. et al., Cancer Res., 61: 8769-8774 (2001); IL-2, IL-4, GM- 
CSF: Sampson, J.H. et al., Proc. Natl. Acad. Sci. USA 93, 10399-10404 (1996); GM-CS 
F: Herrlinger, U. et al., Cancer Gene Ther. 4, 345-352 (1997); IL-4: Seleh, M. e 
t al., J. Natl. Cancer Inst. 91, 438-445, (1999); IL-4: Giezeman-Smits, K.M. et 
al., Cancer Res. 60, 2449-2457 (2000)) „ IL-23{*ov>T{±, Hoa£ft#E$S.ftt;:UV» 
X^.7kmm.<Dm^AZ^< Z ttfTHZtltz (Becher B. et al.. J Clin Inv 
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est. 112(8), 1186-91 (2000)) „ £1z, ?bls-UZO^\ i> , chemoat tract ant i: LX<D$)) 
$ktf$>Z>Z. t^$Jltv^ (Silvestris F et al., Br J Haematol. 122(1) 39-52. (2 
003)) o 

[0014] 'J- 
ij jy<D/^) 7> Ytf'gt ti&o $);Li2N*$i£ £f2cM«01~$£» ($)x.{22, 3, 4, 

5, t tz \±mm <d 7 5 / s * i±#sn $ fttzm) ^ k\ * «t m - m?m ( 

tf!) k If 2, 3, 4, 5. £ £ (i6»&) <7) 7 5 ^ mtm^frtz # U ^ 7"f- K & WW fL 

®f>t, 7tn?\ is x mtiL<v#v<7j- Ktoa-a-seK (^u^n^iv^^ 

^•/?-K*#ohM £tzimfrm)i*M&-£*£tz#>)'<7l-h*%:t°) tf^Zti 

Z> 0 ^m^ia^xm^hfi^i>^4 V Ji y\zi$, %m<W<{ Y J] 4 y £ 

?zimfr<D75. ;^MM<r> 1 £ tz\t^MX±.<^>7 ^ yi££fi#l> Xfte, & J: 07 £ 

mkm^mK&fo&%^$zim^Wi?^£Mo ^.^mm^w^^r^ b?w 

Wr>H±, ^W^'J^T^K (^moM4ffi<7>BFJ) O70%J^±, #£L<(280 

x&±* i L < t±90%Jii±o^fl^^^-tj'o 

[0 0 15] 

7? yg^ffi^ijco^s-'; 7> h«> 0yx.t^^o^'; ^-/f- k*3 - ki-&dnak^M£2S 

A-t^Cl l)iHt4uH ? -e^ (Walker and Gaastra, eds. (1983) Techniques 

in Molecular Biology (MacMillan Publishing Company, New York); Kunkel (1985) Pr 
oc. Natl. Acad. Sci. USA 82:488-492; Kunkel et al. (1987) Methods Enzymol. 154:3 
67-382; Sambrook et al. (1989) Molecular Cloning: A Laboratory Manual (Cold Spri 
ng Harbor Laboratory Press, Plainview, N.Y.); U.S. Pat. No. 4,873,192) 0 
&)T£mz$m*5-z-%^ £ O i:7 5 ;W*WM-t&tz$><Dlf<< ?y*t LT{2, 1?!]xJ2T)a 
yhoff h (Dayhoff et al. (1978) in Atlas of Protein Sequence and Structure (Natl. 
Biomed. Res. Found., Washington, D.C.)) tfmfhti%> 0 
[0 0 16] 

;n<V30%&ft. tl-£ t< {225%&I*U 2 *)B£ L< l$20%Vm, 2 *)ft£ L < til5%Jil 
F*K 2 *)ft£ L< til0%Jilrt-e&l9, ^flxifl57 5 /Mfl, L < 12107 5 / ^J^P>1 
, i L< t287< y®Jilrt> <£ <5»i L < {257 5 y^M, i 0 Sf £ L < {237 5 

S»Ife^^ 0 «^fi5«m{2, ^!)x.{2^S'147 5 («iif')v>, 7^^->> t: 

. m'&T^sn mk\t7 7,^=7 ^fym, y^t^yw.) > *ttitt7 5; 

x-f>) , M7? Ai (iiif77->, ^"U^, n^f->>, -fvnA/A 7°n >J 
7i-JV77->, y^^-->, HJ7l7r>) > ^M75At (^!|x{2"^U'* 
A;nA>^) , ^«tO ? ^#M7 5 (iilff n->>, 7x^^77 

f^ii.^,. «d»«f. RT^SlIMfi2S*&v b 'J y (S. Henikoff and T.G. Henikoff, 1 

1 
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992, Proc. Acad. Natl. Sci. USA 89: 10915-10919) f If £v>-C, IEcD{itcD|ig#K& & 7 
[0017] i 

'/-^^tT? /mE?iJ&#fr*°'J^7'f- Krt*^f fc'*lS 0 l^ny-t Ltli, ft) 
x.«70%m±, i 0»f L < (±75%Jil±, XMf-t L <(i80%m±, i^iL< (±85%m_t 
, (i90%J^±> J: <? *f * t < (i93%&_t, i^HL< &95%Jil_h, X *) #4 

$1 x. (iBLASTP '/d^7A (Altschul. S. F. et al., 1990, J. Mol. Biol. 215: 403-410 
) £fflV>-Cj&5£-$-&£ WxifNCBI (National Center for Biothchnology In 

formation) OBLASTcD 9 x 7*^- v fcfc V*TLow complexity^^tr 7 W ^ * - t±:£T0FF 
CUT, f 7 * ^ h «/<7 > - ^ *fflV»-Cftfiff ^ (Altschul, S.F. et al. (1993) N 
ature Genet. 3:266-272; Madden, T.L. et al. (1996) Meth. Enzymol. 266:131-141; A 
ltschul, S.F. et al. (1997) Nucleic Acids Res. 25:3389-3402; Zhang, J. & Madden, 
T.L. (1997) Genome Res. 7:649-656) „ 0Ox.Jf 2 ooE?!l<&Jttfc*^T 7 blast2sequence 
s7n^5A (Tatiana A et al. (1999) FEMS Microbiol Lett. 174:247-250) lU^ 

■77f ti5if(:tv\ wxii'^it^ hJM> (s-it^Siii^fi) o7^ymse 

10 0 18] 

fl^^"V7>hcLt(l, 7c?£O^M b *4 ^jffSi 1 On- K«J*0— 
tt£»fc* h U >vx> fft#5#TvW7*U /'fXf^W^- Ki-^*°V^7"f- KT- 

5^a-»M h*W >fc|*n^£»©14£^1~&*°V^7 0 -?- Kd*tfc»f <btL* 0 >W 
7U ^-fHf-va ^££v>"CM\ flUAtfj^O-iM h * 4 > itft^O a - K«i*©EyiJi 
fcli*<&ffi:»E?!l ^'(X?)itfti:t4«So^^)} , ?)7 p 

x b u > y x^KW^'J^-ir-ya > Wftffrli, 0| x l£ 5xSSC, 
7%(W/V) SDS. 100 micro-g/ml «^^lt^-DNA, Sxr*^^ b ?£ (lxf^^^hW 
0.2%^'J tf--;vtTn 'J 0. 2%4 1 JfiL'/S7 ;W7*5 is J: l>*0.2%7 -r a -;u£-g-tf ) 
S-tr**«K 6013. »*L<[±65r, i U Sfi L < f±68°CTvN -f 7'V ?M 4f- «> 3 > fcfr 
v> N -tWffc'W X'J ^ 4f-^ a ^fc|W|D5 i aigT?2xSSC4», ftt L< iilxSSCf, 
L< (±0.5xSSCfK J: 0»i L < ttO. lxSSC4>T\ «MLfc#fc2P*ll!ifeiM-* 

o 

[0 0 19] 

^ftWJw^v^Tfflv^JiS^-f F*r/I±, m^$f* L< ti-f y*-uj *y (ID-2 
-e** 0 IL-2tt, IL-2Hr7°?- (IL-2 Hr -X* - alpha, beta, 3& X c^gamma) O'J*" 
* Kfc T«BJ3&0*U «t t^^t * IWffif & -9" 'f (Kuziel, W. 

A. and Gree, W. C. (1991), Inter leukin-2, in The Cytokine Handbook, A. Thompson 
(Ed.), San Diego, Calif., Academic Press, pages 83-102; Waldmann, T. A., 1993, I 
mmunol. Today, 14:264) 0 IL-2li±KCD4 + T«ia^Tlx$il, g5^I<7)Jli 
B^tLtttffitSo lL-2itttz, CD4 + *3«t0 f CD8 + OM77O|ffl^*^tf'lillOTU 

^b**<»33fjfeJEJiEar«:»al|-r*o IL-2li*fc, tfi7;H7- (NK) Mffl,<nmm&£ 

»U M«Oli«([*«HW"f *o t ML-2 (fifc^SS) |DHA©a*E9ll*:E^I#-9- : 1 fc* 
lL-2^7 5 yWMmzwzm-^ : 2 K#iJ^-r£o *IS^J**5v»T{i, @e?«#-^ : 2 KfSit 

[0 0 2 0] If 
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WH*v»Taffl-C*4IL-20Ay 7> b k Ltit tftt*N4*W : tHK 136,489, 91,539 
, 88,195, 109,748, ^S«HfWP 4,518,584, 4,588,584,' 4,752,585, 4,931,543, 5,206,34 
4, Illft#fttbR WO 99/60128, #^0361-78799, Warig, et al. Science (1984) 224:143 
1-1433 m^z&mZtir^ZiiW'StiX&o MZ.\ts N*S»OAla«r^-f *IL-2»ffr, 4 
75 sm*X%:tZ>W}i (#HI1B60-126088), */U#*5/>U*jB«r**i-*»fit (MBB 
60-126088), ^SWftO#y^yf K0125#@Ov7.7 : -'f >7i ? -t'J >Sfcli7 5 
^^^604>tt7 $ ./RKlMfcSfifctf'J^'/f- K (des-ala-1, ser-125 IL-2 ttzit des 
-ala-1, ala-125 IL-2) (*l!#ff 4,518,584 £ X V 4,588,584), 104ffc<A X >7& s 
7?->i5; £V?4>tt7 5 y^tCfi!^$tL/c* 0 ';^-/f- K (des-ala-1, ala-104) & 

«t v> 0 lL-2©^»*WflH4«±, WiLJf II^24Kfftt©JWJ!&«#ttT«llft4 fctt^/wt-TWUft 
<7)±f?iMiJM£, &ftIO*jSTlt»-r4ii:^J:«?ftI&c:i:**T?S& (Gil I is et al., J 
. Immunol. (1978) 120:2027-2032; Watson, J., J. exp. Med. (1979) 1570:1510-1519 
) o 

[0 0 2 1 ] 

±fSO*M b #<< K1-£cDNA£JB^T, m-rJ b*M ^^ilt^WAv 

-f^OCt-eftS. t ^iIRNAtt^**r -f 7HRNA<>: W&Mo #3&WK j3V>Tffl 

(non-segmented) v>f -f^&IRNA^ ^MHf^) ^ftftjilS 0 |"— *$ft*#-r < 7 
SIENA* -i** J k\U -$II^*r^7i [t ttt>% ~? 4 RNA£r^ A ^1" 6 

^-f ;l/X^f % -9 Jt>* t LT(±, /^^V^^X (Paramyxoviridae; 

Paramyxovirus, Morbi 1 1 ivirus, Rubulavirus, i3 J: If Pneumovirus^^$r'a"tp) , 77 
VyjjVZ. (Rhabdoviridae; Vesiculovirus, Lyssavirus, iJ «£ £>* EphemerovirusJS^fc 
•g-tr) , 7 -f n (Fi loviridae) , t )V b 5 ? V •> -f (Orthomyxoviridae; I 

nfuluenza virus A, B, C, Thogoto-like viruses ^£#fr) , 7--V>7-f 

(Bunyaviridae; Bunyavirus, Hantavirus, Nairovirus, jo J: PhlebovirusJS^^r'^'if 
) , TVtvO^ (Arenaviridae) & ifO*r 4 * -f >U ft£o 

[0 0 2 2 ] 

v^7*ftllRNA*'Ol'*^**-tl±, v-r^-^ilRNA^-f 1" 

BJcOV-f -^URNA*^ frTs^t *-l±, fStSf^^LTV^T^ <fc < , f5}ff££^$&^ 
KflRALfc*^ ttJWiac^v^T^'f eftteS'f/i'Xlfltf-jWS&Sfl.S 
[0 0 2 3] 

Jifif#) $*Lfc#'j K-c**. K(i, # y * * u * 

£ J: *) i k i'tl * o Jffl.*«ix. ■> 4 {feiitCT*^^ «fc 0 mm £ ft*: * -f 

A t n - Kt 5 ** 'J 3? ^ I't f F^^?l$ - tCio 

^c1-a^ffi^ibtLTV^ (Y. Nagai, A. Kato,. M%|)biol. Immunol., 43, 613-624 (1 



:* 

1 

\ 

#02 0 0 4-0 0 5 1 8 6 v : 8/ 

[0 0 2 4] 

CTf± >; *'-9 r 'i A $ £14 7 >f-fe >*RNA& iro&filftjRNA* a - K1" & <> ©t^oti <fc 
fc*JV»T TDNAJ fctt, -^ilDNA*5 J: O^^MIDNAfc-g-fro ifcSBftfra- Ki"4 fctt 

[0 0 2 5] 

9 V 9 -f ^ 7.$- (Paramyxoviridae) 9 ;t-X<£> -fe > ^4 9 'f (Sendai virus), — a — 
* y X;l<#39 <f ;W 7, (Newcastle disease virus), &tz&> < 7&M?9 4 ^7 (Mumps virus), 
ffr#9 4 )V7* (Measles virus), RS9 "f JVX (Respiratory syncytial virus), 4^9 4" 
X (rinderpest virus), v ^. r - W? — 9 -f (distemper virus), ■*)-)]/ sty 4 > 7 frx- 
y*f*j4)\/7» (SV5) , k >7;i/^>-9-*'?'f ^X1,2.3M> b ^ V>< 

>f4(0rthomyxoviridae) O^f > 7 ;P .x > Hf 9 'f ;U 7. (Influenza virus), 5 7'K , ?'f 
Rhabdoviridae) ^7Ki>§ttPI*]i&9 W (Vesicular stomatitis virus), ffiTC^I 9 'f frX 
(Rabies virus) mWWfbtl&o 
[0 0 2 6] 

■&%m^&^'C & ^ ttfX-£ 2> ^JfrAZZb 01*. If Sendai viru 

s (SeV), human parainfluenza virus-1 (HPIV-1), human parainfluenza virus-3 (HPIV 
-3), phocine distemper virus (PDV) , canine distemper virus (CDV), dolphin molbil 
livirus (DMV), peste-des-pet its-ruminants virus (PDPR), measles virus (MV), rind 
erpest virus (RPV), Hendra virus (Hendrah Nipah virus (Nipah), human parainflue 
nza virus-2 (HPIV-2), simian parainfluenza virus 5 (SV5), human parainfluenza vi 
rus-4a (HPIV-4a), human parainfluenza virus-4b (HPIV-4bh mumps virus (Mumps), 
£<fc Newcastle disease virus (NDV) £ Ztf-gi ixh a X L <tt> Sendai virus 

(SeV), human parainfluenza virus-1 (HPIV-1), human parainfluenza virus-3 (HPIV- 
3), phocine distemper virus (PDV), canine distemper virus (CDV), dolphin molbill 
ivirus (DMV), peste-des-pet its-ruminants virus (PDPR), measles virus (MV), rinde 
rpest virus (RPV), Hendra virus (Hendra), is «fc Xf Nipah virus (Nipah) frbtn&W 

x o £ ti& 9 a )VKi?mi bti&o 

[0 0 2 7] 

=tv^^L<«±, ? 9 V9^f )V7,Wffl (.V* tfu 9 4 fry? ? <i frzffi, 

fcilf-tji/fcry 9 4 ;u*JR£Atr) KJS1-£9 4^;^fc{±^E^ftt:&0, 
Klil/^^n^^fjl/Xl (genus Respirovirus) (|<7 5 9 V 9 4 (Paramyxovi 
rus) Hf^) Clt^^-f fr7>t1z\t*<r>nmfe-&*>Z>o RSttfcli, V4A>Xiz£ 

mm z tut*? 4 )vmi?<s tii&o *$t;w ^^o-j^Mi^-fwu 

Tti, #l];itf t h si? 4 y 7^x>f>) 4 y\/7s l IS '(ifpiV-l) , t^'!7^7;vxyf 
•)>fW3I (HPIV-3) , 9~>^ 0 v4 > 7 tyi )V*m. (BPIV-3) , -fe^'4 9 

(Sendai virus; v 9 4 > 7 ;H >-9*9 JffA'*. 1 S b i> Df If ^^>) , isiO't 

;WN°9-f >7;Ui>-9* 9 -i ;w7,ios (SPIV-10) %t*M0Zti&o ^m^^^x^y 5 

[0 0 2 8 ] :;;.! 
v y{ i-^iIRNA7 )V7sS<? 9 -it 0 4 ARNAH ^©itf^^ 7 >-?-t >7, Cr 
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£ (^RNA^IHi $ ftT#&RNP^J& $ ti&mt £&oRNAT-& Z> a HBtfcv>f 7-*f)IRNA$ 4 
;v*oyyA(±, 3' 'J -^-^^^5' h W f 4 frA&ttiPT >f-b 

LT&A,fclf« Ltv>Jo ^-flHs^ORFOWKltt, CT*feftiBy!l(BBB3RI) - 
^«iByiJ(IE9!J) - ^HteRflKSBEfll) t& ? #£U tiiKi O^Sfc^OORFfcrJ- K 
■T * RNAd*BU hn>t LT|e?§«o 9 4 y J ARNAii 

, KRNAKn- K$^*^^O%m^i0 f RNAg#O@mfi«J5S:^i!i^^^^'f /I'** 
6St**4 N (^^^f^yF) > P , ££0*1 «:7>f-fc>X 

*BII&Rlite*jfe£+*SJl"C**F (7i-y*3» SfiKiiJilWIHIft^wflMNi&RfcH 
N (A^Wi^-yo^-f-b*) gSK^Wbft&o -fit, *&«<?5jffll!&-e»iiiR 
ifefcHNSE6Rtt&Rfc< (Markwell, M. A. et al., Proc. Natil. Acad. Sci. USA 82(4) 
: 978-982 (1985)) , F®£«^ ^^«^«3Zt h 0 Ztz, FHfiH 33 X Xf/ 4 /cfiHNHc 

[0 0 2 9] 

$fio-7-f ?-;*fitRNA?'f 0fl£ffN"f T-^glRNA^ 4 ARNAt -7 4 

l-'fctJ*) 1 ; * > (RNP) t*oT iv> 0 RNP 

tt, ^ittf^fao h 7 > X 7 x ? y 3 V^I t I^fct t lttt:|EAt 4 i J: i J 
o £Oi 9 &RNPii, ^m\z\tmk\i-r^tM%mk^^JV^<oYJ ARNA, N§e», P 

isi, 4jj:ta»ait*^trtt^T?**o RNP»iJWifert^*x$*t*t, 

g^i^CJ: ARNA^e^-f J^iet^n- Kt5^ h n * 

±itP*RT-PCR4 7tl±y-Hf>^'( ,, /V fO'-ya y^icfc 0 fcffi-J- £ £ i: £ X *)W&t 
Sit t5 ? -C § 3 o 
[0 0 3 0] 

t<D-C^^mid^mlo ^4 i-M&WkV 4 A^V)^ ^ )\<^ffi.^-\±, ¥ S ARNAil 
-?^;VT.®eS=£:^-tf±IBRNP75*,«llS*<7)J3IKJl (xv^n-^tv^) fc^ififc 
1»3g*LTv»* 0 $fiW7^f ^tHRNA?^ ^fi, L-Cv»T J: < , 

v^ift»«6=fc*$ftv»45:affl'>'f WT'*oti «t^o| RSiMB J ttt, -W* 

[0 0 3 1 ] >: 

00 x. (iV •? ^ 5 * v >> -f ;w * ffifl- K H -f & & >? * ;w is it * ^-jUST (i , — & K ^ J: 

IxX feT n V 4 )l<xm NP P/CA M f| V HN - L 
^7 7^^! NP PA M F'*;j HN (SH) L 

*-eV">>f^XJR NP P/CA M FY H - L 
[0 0 3 2 ] 

0!) x. -fe > >7 -i n> X O^itfeT-Ott^Eyj W 7*- ^-^©THr/a ti 
, NPiS^i'OV^TJi M29343. M30202. M30203. M30204, M51331, M55565, M69046, X17 
218^ PitfeT-twOV^TJJ M30202, M30203, M30204, M55565, M69046, X00583, X17007, X 
17008, mm-^O^Xit D11446, K02742, M30202, M30203, M30204, M69046, U31956, 
X00584, X53056> Fitfe^ Cov>tli D00152, D11446, D17334, D17335, M30202, M3020 
3, M30204, M69046, X00152, X0213K HNitfS^-HOV^Tfi D26475, M12397, M30202, M3 
mm Msno.04 MfiQnAfi. xnnBRfi. Yn?«n«. xrri.sk L»<5^^ov»T(i D00053. M30202, 



#11 2004-005186 



^-v: 10/ 



M30203, M30204, M69040, X00587, X58886*#R80i 1 0 t tz^r<D^<D V A - K 

-tl>*)4 Jmm.fc=$-1tWffi-*tl\i, mittK-o\,*X\i, CDV, AF014953; DMV, X75961; H 
PIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, D86172; M 
V, K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, X68311; SeV, X00087; S 
V5, M81442; & £Xf Tupaia, AF079780, PJftfi5^Hov»Ttt, CDV, X51869; DMV, Z47758 
; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, M55975; HPIV-4b, M55976; Mumps, D8617 
3; MV, M89920; NDV, M20302; PDV, X75960; RPV, X68311; SeV, M30202; SV5, AF052755 
; is J: Xf Tupaia, AF079780, Cifift^fcov^TJi CDV, AF014953; DMV, Z47758; HPIV-1. 

M74081; HPIV-3, D00047; MV, AB016162; RPV, X68311; SeV, AB005796; £>£Xf Tupaia 
, AF079780, MifilS^fc ovarii CDV, M12669; DMV Z30087; HPIV-1, S38067; HPIV-2, M 
62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; MV, AB01 
2948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, U31956; *5 «fc Xf 

SV5, M32248, Fitfe^Ko^Tti CDV, M21849; DMV, AJ224704; HPN-1. M22347; HPIV- 
2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, D49822; Mumps, D86169; MV, 
AB003178; NDV, AF048763; PDPR, Z37017; PDV, AJ224706; RPV, M21514; SeV, D17334; 
&£X>' SV5, AB021962, HN (HtfcttG) flH£^-£OV*Ttt CDV, AF112189; DMV, AJ22470 
5; HPIV-1, U709498; HPIV-2. D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, 

AB006954; Mumps, X99040; MV, K01711; NDV, AF204872; PDPR, Z81358; PDV, Z36979; 
RPV, AF132934; SeV, U06433; # «t Xf SV-5, S76876 f^t!5» II U frXlt 

[0 0 3 3] * 

ZtHb<D'y<l)\'XS&MZ3- K-T-50RFi3J: WSfitfe^ORFJi, ¥ J ARNA£jsv> 
"C±|BOE-I-SBByiJ*^LTT>f-t V^tCBEfll^tLSo *f J ARNA£*SV»Tft<>3' fci£v* 
ORFii, 3' U - K0RF«h olHJt:SBE2?!l W^WR-C* "9 , E£ J; VIBByiJti^S* 

i /;^^ ARNA^^T®^' Ki£v>0RFli> 5' * W 9 - 4: IkORF 2: OMKEEyU 
(Dfrifi&WZh *) > 1*3 «fct/SB£?!|{±'.EM?&V>o *fc2o©0RFW\ 09x.tfIKES3 5 OK?U* 
fflV^T[S]— b n > t LT$e¥£-£& £ t i>~5IMX*$)Z a Z CO X n &*§^(±, £iLG>2 
oOORFOWmiE-I-SiEyiJ<iifi:»S*^o Witf, g£^7^V^^^^> * 
M«JfcRNA*V Afi, 3 ,l J-^-«*^«§, N, P, m|f, HN, *5 J: tfL® S K * 7 ^ * •* 

k-t& 6 oooRF# 5 Jiii«A,-c*j3 -e-ftC^w-cs' hw^7-i^^«i: 

■Ctt4v»*», jfflKii, *t£MV4 )VXtmm^\ 3" y-r-«*H«E#, N, P, M, F 
, HN, fcitfLfiSKfra- Kt^.0RF^Jii^3&y=\ -?-Jii:Iv>t5' h W y -«J***BEfi 

*6FiLv> 0 HRK N, P, ftiWLate^SrWWU-CV^^^^-tt, jffll&rtt?SfltW^RN 

hryj»frb mm^tfmji t , r ; a rna«^ $ a& 0 £ <b kf* «t tmiit^T-^o ^ > 

id* *BI6*HwiS[W$*i.*o tot, lOi^ft^^^-tt^ittSf'f 

1 0 0 3 4 1 

Sfc-. *3WIOV>f ^TJIRNA?^ m&.M^'i ^X^^oatfK^-cov^-f ;ft,7^£ 

^HLfc iOtio-CJ:^ M, F, * fiHNitfc^-, $>&Wt*tib<7>&fr&t> 

.■tlP&mik i tz \±Mk L tz U X ^ ^ * _ ^ , ^c^b^ n & w t $J 5S izffl r t tfX- § 

Sihia £ t7i s T-^«5>o 7 t L -ORii S tut* 4 ;u^ti> SPM^^^t, 
fcRI#Kl8^«lliaM*3lfLT|BJfeil'frf:jBi-t* f , «BJSK*X*iT.fc'>'f A(i^ 
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j. 

fe^x."^^^^*^ 9 - ttfX'&Z (W000/70055, WO00/70070, W003/025570; 
Li, H.-0. et al., J. Virol. 74(14) 6564-6569 (2000)) 0 ttz, FitftW 

(- m.&& t ti tz^±mm zm^rv << ^ * £ sst saK-^o * w * * &s 

[0 0 3 5 ] ) 

tit, ^WK&^xm^hfo&yifrA^tf-t Lt, c^^y;A«ts 

tf^«-t-*i ^ ttUo *>r>u irk, ^-x^^^^^y/ 

&o i«^^;MWx>^o-7 ? I6f, ^{fTM&ttPfiifc? 4 (Vesicu 

lar stomatitis virus; VSV) WGgfig (VSV-G) id*"? § &„ VSV-Gg&«{± 

, ttjfttf>VSV*fcfcS3te't& feWC-aboTiV^ ^!lx.(f IpdianalMftS^ (J. Virology 39: 
519-528 (1981)) £l^OVSV-G2f 6 *m v>* £. rt ? "tr | £ #\ £*iKRje3*l*v\, £ £ 

7>C0T>-7* h D tf y ^xV^n-yiSffc LTIJ, tflJxJfv^T.aifiL-l^ 4 (Mu 
LV) 4070A^fi^O^>^n-T'Sa®tfflv^*p ifc, MuMLV 10Alfi5|S<D J->^a - 
7 0 ®fif££fflv>£ £ t (®Jx.(ipCL-10Al(Imgenex) (Naviaux, R. K. et al., J. 

Virol. 70: 5701-5705 (1996)) 0 ttz, 'Ml"** ? >f fl/^^IfiR t LT tt, tfiRlf 
^.^;W^X^^;U^OgB, gD, gH\ gp85S6S£> EB-M ;ux<agp35(h gp220® S Jt & ^ 

SUffctU&o £tL<bOgeS«, «£1-K^ W >£F5e«£ fcttHNSSKOj|Blfi?3 K> 
:'fctt£-3-frrt:JBV&geRi LtI^tUv>, £0«t H**9!»:iJv>"rfflv»6iiS 
•>^f>i/^^^^-til4, VSV-GgSK&^OJ: 3 ^7 AM*^*^^ fr*\>Xft-<Ov 

[0 0 3 6] 
[0 0 3 7] 

£tz<y4 )V7,s<? ^-(±, ^Jx.Jf^^^^gSK^i^^^tt^fST^^^Tt^C 
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A.-v^;vf-y (hemagglutinin) Tgtti: / 4 7 5 - ^--t* (neuraminidase) rSr&^OW 

sksitpa-r&it i»riB-e**o F«aR*3fe«-*-*d feci •juik^twts 

[0 0 3 8] r 

®lx.l;fSeV0 7*-b-9-'J -itft^ 1 o-CJbSVfflfiK?-* > ? * 7 7 b1"S £ t H «fc 

i"*SeVO*lRtt**aiflFHj*^-*-4 (Kato, A. et al..»1997. J. Virol. 71:7266-7272; 
Kato, A. et al.. 1997, EMB0 J. 16:578-587; Curran', J. et al. , W001/04272, EP1067 
179) o ? &I3*ffc^* *-tt, in vivo ££tiex vivot^T* fr^jtfc 1 ?- 

[0 0 3 9] ;; 
v4 ^MRNA-W ^(iitft^A^ * - i LTt«fiT*5iK 
C0*|£^ • v\ DNA7x-X£#fcfcv>fc#.&£#:^Offi*;i&* (integration) 

{±l§d *b (Lamb, R.A. and Kolakofsky, D. , Paramyxoviridae: The viruses and th 
eir replication. In: Fields BN, Knipe DM, Howley PM, (eds). Fields of virology. 
Vol. 2. Lippincott - Raven Pub 1 ishers: Philadelphia, 1996, pp. 1177-1204) 0 £<£> 

i!RNA7-f J^Wi^#fli, ftLfcB*<&SNH£fc*& (^LTv^„ .Ml 

m?%m<nffi$:X- it , Wit If-k > ^ -t 7 4 ;w x (SeV) £ £tt£ttflttt L T t % fc^BL*© 

1-&&if s 7ji2tiX^& (Yu, D. et al., Genes Cells 2, 457-466 (1997)) 0 ttz, #7 

v Fill K * Ktt: v> £ k j: a ix«fi?«t'f x i i±/-c -y 7 - y > ^ofEtttt 

(flexibility) 4 ^ttKJiO> 'J y brt***o C^i^:, ^4 7*$|RNA7 4 
n hoM*»Wt&*«fc *-Ofr bv>* 7* t fc&d 

Ij, ^i-y h*#J0-T-Sd t^ioT2fIiim±Witf5 : f : -*|WIB#^^m-r'i)*^^^ 
[0 0 4 0] 

* tz -t 7 ^4 7 -i )VX it , SttSlK tot (±#5JgttT-0i£ £ £ £ * £ t ftX ^> 

^^tLTV^ (Hurwitz, J.L. et al., Vaccine 15: 533-540, 1997; Bitzer, M. et al. 
, J. Gene Med, .5: 543-553, 2003) „ -fe 7 ?4 7 4 frA<D £ fih W#gcli > -t>^^7 

[0 0 4 1 ] 

A<7^3' ') .-r-«»>.r»^#*»i»fv»^>f ^7.^AW0RFtOIS. £-7 4 ^*g£S0RF«9 
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b ^ ^it-fS^S- ^ - K1-&f£$££}f :H ? t^o ^9 ^ 7 v >> ;u*Ktt*ifi 

±7l<znX1r&Z.ttfmiL^ (Journal of Virology, Vol. 67, No. 8, 4822-4830, 19 
93) o b yl&ittt -!7^;l/X0RFhOP^H(±, E-I-SEW«$;£ti& £ 

^ K-f &o e-i-se?"J£^lt2£ /cfi^tiJii.i^^^ST-^^ yfAct^tixts 
£ t &x # & „ 

[0 0 4 2] 

r- -r -711) ^3* tj) ic#jpi- h &wmmm<Dmmfc x o pini- & - 1 a*T- § £ (wooi/i 
8223) o yj A±<Dn%mttonxuwt±<>xmwirz>z\ttfx^^ -m-* 

f^^t^-e^o -fee, n*iflfe^©S5^|&m* , f* ( btLSc:t***^Ji:%x.ibtL4^ 
At4:^fiU> 0 *#W»ctt, 3' U -y-flHfcfcS' fcJftfeiSnfr'f ;uxiia®0RF 

ALtU^ 0 ^41^7^ 7 ;i/7s£43V>-C(±, 7V A<£>3' tc*tiSv>«> 4 fr^m 
&%mittl±mittX$>t), 2#gMfc^t±P:8{S^ 3#B ©a^tiMitfeT--C& 4 

[0 0 4 3] 

*Uf, 3'-UCCCWVUUWC-5' (W-A£fcttC; V= A, C, SfcttG) (@B?iJ#-^ : 3) OE7!)* 
fflCffiv^:t«-^„ SfcK 3'-UCCCAGUUUC-5' (EfllW : 4) „ 3'-UCCCACUUAC-5 
' (E^IS* I 5) , £ J: 0* 3' -UCCCACUUUC-5' (E^'J^ : 6) ^iLv\ iti<b<7>E 
yijli, 7*?*«Kfc=i- K-r^DNAiE^jT-S-tt^tL-rtL 5'-AGGGTCAAAG-3' (EHI#-§- : 7 
) , 5* -AGGGTGAATG-3' (EyiJ## : 8) , iJiO* 5' -AGGGTGAAAG-3' (E^iJ#-^ : 9) T 
&4 Q -fe>7M «7 7-©EE?iJt Lt(±, 3'-AUUCUUUUU-5' (Efllfr* 

: 10) (7*7 xKta- K-tSDNA-Ctt 5*-TAAGAAAAA-3' (E^Jt^ : 11) ) LV» 
o IEflUi* «x.fi^i^C03^fS)oT J: < , ^fffiCfi 3'-GAA-5' (7*7 *«DNATIi 
5'-CTT-3') *fflv»tUfJ:v» 0 

[0 0 4 4 ] J 

LlfiSW^ftT, v-f 7-XlIRNAv-f ARNA£n- K1-4cDNA£^£-£4 0 

$£^K:«fc 19 v-ft^ty; a (i-^to*,-?^ ***v a tmtT>^-t>zm) 

*tXi>£<, *4V»ti7*7*#l 7^7 ARNAOffiffiMo ) Sr^jSS*T4 

< l±7°7*$I££$;£-££o RNA*$S{i, 7c^0 7<^7>7*y A tTO^3* U-^-E^iJ 
t5' h W 9-E?ll«>5feii*:4*'<<iE«lwKl*$«i i:* s $ff Lv> 0 |E9£«^>5'4I 
£MKffriJ$)1-£*:#>l-fi> «£{i^¥P$n^f£t LTT7 RNA*°V^ 5 --fe'Ef&K^JSrf] 
fflt, KRNA#'; > 7--tf^iiffliaF l =lT§lil$-^^{f«J:v| 0 |&££<fe«>3 > Jft*ffllfp-r*£tt 

. ^iifjEsettioa'Mtiap.wwfa'j A*-3-7- k^*"C^*, :o'JWak 
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i^Iii:3'W!)ai$WJ;-)i:t^it^^ (Hasan, M. K. et al., J. Gen. 
• Virol. 78: 2813-2820, 1997, Kato, A. et al., 1997, EMBO J. 16: 578-587 RO* Yu, 
D. et al., 1997, Genes Cells 2: 457-466) o 'JWA^Ltli, r'^^ff^^^^ 
7,(DT y J J*m. (antigenomic strand) Sl&cD g BFjH£ V **tM A^ffl-C^ & D 
[0 0 4 5] 

^!)x.(f|§.^x.-t >^-f >^ Hasan, M. K. et al., J. Gen. Virol. 78: 2813 

-2820, 1997, Kato, A. et al., 1997, EMBO J. 16: 578-587 Rtf Yu, D. et al., 1997 
, Genes Cells 2: 457-466 ?>f5$^Km CT, X ? fc t xm^~t %> Z t tfX ft h „ 

if, gW^*ifi^OcDNAffi*Ey!l*^trDNAW*|-*ffl3ft-t-&o DNAK*N±, 25ng/m 
icro-lJJH±0»ft"ea«*EilWH#-oy7^5 KttEt^:i:i*jifiK JUT, 
NotiaStttfUffl LT-W ;l^^V ARNA&3- Kf ^DNAK^iafc^fctfA-f &^§£-£#!l 

izt^xmmt&o @e^t-t^cDNA^@e^ijcD^tcNotiMfM47i ? -&i^^^t±, 
»»fl9SE**Affi 4 * fr ffl t , 3 - K-t * t 5 ; mim * mt $ ^ * ^ csise^j 

*5fcgU NotI«ttt : fi6»*LTiJ< W$ Lv>„ ;olttt*?> i ttojftfiS^-WJt 
fcPCRK <£ «J*i"IS t@i]Xl-^o 2-cxD-fy 4 -r-05'ffi#fcltotI«tt*tt:&DLTiJ < CI t K 
iD, ltt(i$tLfc»f>i'WPfJI4:NotII845[k't *o A'.X'J'V A_h(ijf A3ftfclft0>*1»* 
itfST-^ORFt-e^MiMO^-Y ;i/*jfi^<A0RFfcOMfcE-I-SEWEtt$:rL* «t -9 
7*9^^-4>^E-I-S@e?iJ^^i6^ <fc^ Ct5 0 ^DNAOS^tt, ftftl L fcE-I-SEfll * 
#tr^S*>&#A®r>i-?>fISj& J 6 oftttH** J: ? KflUfeScfctttl"*- * (v»to«>* T6co 
(rule of six) J ; Kolakofski, D. et al.. J. Virol. 72:891-899, 1998; Cal 
ain. P. and Roux, L. , J. Virol. 67:4822-4830, 1993; Calain, P. and Roux, L. , J. 
Virol. 67: 4822-4830, 1993) o E-I-SEflltt, ttAMWAWfi-O* V aDNAOS'flfc* > 

*?4 *j 4 frxo-^j j-xmosw&\. mn, szmmu ^^(f-eaws'-cnTCAcccT 

-3' (@fi^ij#^- : 12) , 5*-AAG-3\ is X Xf 5* -TTTTTCTTACTACGG-3' (E^IM : 13) 
[0 0 4 6] 

PCRii. Taq#V * v £ fcfi^OfllODNAtf'J > 9 —V v»* SI* ffl v»S 

;W s tiJo mmVtzB&jWrftlttiotlXffifcLtzm pBluescript^0 7*?*5 Y-*9 

•fH^y AcDlto©NotI«ffi£tt*#AU 4r<f -7 ^ ;UXcDNA=H#& £ 4 «T 

[0 0 4 7] 

■t*ifc7&*T?§-S (Yu, D. et al., Genes Cells 2:457-466, 1997; Hasan, M. K. et a 
1., J. Gen. Virol. 78: 2813-2820, 1997) „ fflk\f \ #i-*iH£^tf>-t >^«03 f «HlE- 
I-SEyiJ L fc 2#*ftDNA £ + & 0 - tl * V / & ^ 7° 7 * M £ a - K 1" * cDNA<7> 

(Wi tfNotlWffi) fcft-s XtS § , r i iC^itCT - E-I-SEyJ* 3 - K"f aDNAfcftU 
RaW»ffi*fflJBLT#Af (Tokusumi, T. et al. (2002) Virus Res 8 

6(1-2), 33-8) o 
[0 0 4 8] 

Z\<D£ 9 KLXftMLtzVJ )l>Ar; ARNA*3- Kf *DNA«r, ±U<D t> 4 ^^SSK 
(L> P, isiCfN) fiP«TT?«iart"e|E^«**i4:KJ: f •< 9 - «r#«fi£ 

(W097/16539; W097/16538; W003/025570; Durbin, A. P. et al., 1997, Virology 235: 
323-332; Whelan, S. P. et al., 1995, Proc. Natl. Acad. Sci. USA 92: 8388-8392; 
SrWll. M T. p.t. al.. 1994. EMRO T. .13: 4195-4203: Radecke. F. et al.. 1995, EM 
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BO J. 14: 5773-5784; Lawson, N. D. et al., Proc. Natl. Acad. Sci. USA 92: 4477-4 

481; Garcin, D. et al., 1995, EMBO J. 14: 6087-6094; Kato, A. et al., 1996, Gene 

s Cells 1: 569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 

Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 15400-1540 
4) o ztibco^m-X*) , > 7 7M&tePi*]2fe'W;i'*> 

a-w )isz*whfrbmMf&z-£&ztw£z> 0 z.nh<Diom^mcx, *w%<r>*j * * 

- ttfX% &o f -f frxys A £3- K"*-SDNAfc*v*T, Fitted HN 

itis?-, & =tc>7s tzam^t^^^tz^^u, ^(nttx'&mm^^ 4 
«?i2$:l&v^\ teniae i^e^^-^^itf^^i^y^^tiitiiw^^^^^ 

, m%zW7l )\sMtt*%$L-£^Z>Z-ttf»SifeX°jbZ> (Hirata, T. et al., 2002, J. 
Virol. Methods, 104:125-133; Inoue, M. et al., 2003, J. Virol. 77:6419-6429) 0 

14-9- b*-f K-t^v-f ^-afcRNA* 4 JUT.co^'f Jl/*^"? 4 )\/7^Y J ARNA^ tz 

l± -e O+IMRNA *3-KtS DNAO^ffl CHtio 
[0 0 4 9] 

*#M&¥JSli, (a) T'f T^iJtRNA'W Jbxyy ARNA (v^f^XilRNA) tlzli* 
<Dffim& {fyM%) *a- K1--6DNA*, N, P. iJ J:O f Laeil*»ai- *«BIB"^tE^$ 

T?tt«**tRNPtt-fr#*^ja-r*o f Lt M, HN, isiOTSeSW^T-eJ-V^n--^ 
fc'&iitfctf'f /U^ttWJ^JftSttio ARNA* K-T<5 DNAti, flilfnyat- 
^-OTSEHaiKf*^ T7 RNA #V ^ 9 RNAME¥$-£*o 7°n^-^-tL 

o 

10 0 5 0] 
[0 0 5 1 ] 

ARNA^|i&iai-^DNA**ffl3&P t il^2iA1-'i.H(4, Wittf'J >»*A'i"7Affi (Graham 
, F. L. and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) % <D V 7>^7x^-> a >K8*fflv»fc;frtfc, 
^W*fflv»SIi:^l4 e 'J^^V^ftCov^li, fllx.tfChenfc.fctfOk 
ayama (Chen, C. and Okay ama, H. , 1987, Mol. Cell. Biol. 7: 2745) \Z'&iX, 2-4 
% C0 2 , 3513, 15-248^ itJRft%>f>ODNAttlS 20-30 micro-g/ml <0*#-C^ifc^* 
:t#tHo f7>7 7x^y3>KI{;ov»ttt, DEAE-7*** b 7 > (Sigma #D-98 
85 M.W. 5X10 5 ) , D0TMA (Roche) , Superfect (QIAGEN #301305) , D0TAP, DOPE. DOS 
PER (Roche #1811169) & V>£ 01 1 &X* £ £„ > 7 >^7x^ y 3 ^IfcDNAtW 

^£-fM J x. > KV - A * tLT Li^iKiCfcft, * n n * > fcflqx. £ £ i 

(Calos, M. P., 1983, Proc. Natl. Acad. Sci. USA 80: 3015) 0 £tz, 
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fflv^^jg^iiLTV^o fifjgKli Superfect Transfection Ragent (QIAGEN, Cat No. 
301305) , *tz\$ DOSPER Liposomal Transfection Reagent (Roche, Cat No. 1811169) 

[0 0 5 2 ] 

24^ib 6^=gffiW/9^f-y * 7* I'- h t £14100 mm^ b 'Jlft\ 10% ^ ->HMlJfll 
flKFCSJ^iTO^WK (100 units/ml ^- v V >G£ «fc tKlOO micro-g/ml ^bl/^fv 
^fy» *-g-trS^M^ (MEM)^ffiV^T^^W)liffiM»LLC-MK2 (ATCC CCL-7) 
Srti(?100%=3 s /7jvx> M:^^> £ "Ctgrci: L , 1 micro-g/ml psoralen {V y U 

y) %9\-m (UV) RSS*ftkaSr20fl-«taiT^f&'fbLfe, T7 RNA#>; * 

*s=-7*7 4 ;W7.vTF7-3 (Fuerst, T. R. et al., Proc. Natl. Acad. Sci. 
USA 83: 8122-8126, 1986^ Kato, A. et al., Genes Cells 1: 569-579, 1996) £2 PFU/ 

9kVmWik. 2-60 micros 4 L< t±3~20 micro-gOa&X- -b > ?M ^-f^Xff) 

7V ARNA£n- K1"£DNA£, ^^;^RNPo4ii:^^ F7>^t:ftfflt^^^*^ 
gfiK&f&5H-<!>:/7* 5 K (0.5-24 micro-g^pGEfi-N, 0.25-12 micro-g<£>pGEM-P, 
£4^*0.5-24 micro-g<7>pGEM-L) (Kato, A. et al.,|Genes Cells 1: 569-579, 1996) 
fc&HSuperfect (QIAGENtt) *fflV^;'J x ^ •> a yft^C J: H 5 >^ 7 i ^ ■> a 
y-f&o N N P, £4 ca^n- *-coiJ:bte$jx.t;f 2 : 1 : 2 fc1-S£ij&« 
L<> 7*7^5 K*t4, #!)x.f4l~4 micro-gOpGEM-N^ 0.5-2 micro-gCOpGEM-P, & 
41/1-4 micro-g^pGEM-LMTSIIilf^-f £o j 
[0053] 7 

h7>^7x^->a >£fro£iiiJfel4, j^M K 4 *H00 micro-g/mlcoV 7 r >t:i/> ( 
Sigma) S.^ v h»77t'/y K (AraC) „ J: 0 t < (440 micro-g/ml <T> v b v V 7 
?fcT7->F (AraC) (Sigma) ©#*£trllL**£*>MEtf"e*&*U 7 * v-T -7 >f K 

Je1"* (Kato, A. et al., 1996, Genes Cells l: 569-579) o h7^7x?ya>* 
e>48~72WPW8K*&««, «BJfe*leIJRL, aMfrJHJK* 3 ®*i>? £ U»i»U:|, 
RNP i £r'g-tr»^ i £-LLC-MK2«HSEb7>'X7i^v3 ^Lt^ttSo 
Jti»£igJKU LLC-MK2»<7>^«fS^^tDt-C«$ *» h7'/X7x?y 3 
>{4. «|x.lf U *°7^ F7? >t fc«i#'J ? V #V-A& if 

5^J&$-*TjBBJStc*A-r*£4:*«TO-C**o O h 7 > * 7 i * v a > 

Sfc&rtWB #fl;i(f\ D0TMA (Roche) , Superfect (QIAGEN #301305) , D0TAP, DO 

PE, DOSPER (Roche #1811169) k&P&lfhtiZo KV-A^Wi^KC/:*, 
^nn^y^M^iHt^ (Calos, M. P., 1983, Proc. Natl. Acad. Sci. USA 8 

o: 3015) o RwwSAStifcMKrctt, m&h<ov 4 *x&ttnf&&&xvttiP*>ftM 

10 6 ft) LTSJiiHSr^^iS-r- tCi «K 7 * v-7 7 W ^^vTF7-3tt^H»*i-« 

zttfX'&Zo wnmiis «x.tdT3BJa±«i«)j8i-o t#e>ft*:^* * -(±-8o°cf«d?-r 

4 ;u * $ * a £ ii , x n - ygSKSr^St" ^ LLC-MK2« ^7>^7x 

ftU£4v> 0 i^c, h 7 ^7x^ ->a >*fi : o7t,«^j.>^u-7°geg*l&?li-a 
LLC-MK2i|ffl^ ^liLt^it^CtCiotxy^n- 7*«eiF^tlS f >f ^ ^ fcflMH 
f^iHt^ (SI^<Z:F^#-t WO00/70055 isitF W000/70070#P.S) 0 
[0 0 5 4 ] 

mJR^tL^^'f ^XOTJffiti^ ^!lx.{^CIU (Cell-Infected Unit) Sl5fei ^fi^lfl^M 
&&:tik(un\(r>M&-t-& r. y ir ± h .* > ^-r»s * Cwnon/7nn7n: Katn. a. p.t al.. 
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1996, Genes Cells 1: 569-579; Yonemitsu, Y. & Kaneda, Y. , Hemaggulutinating vir 
us of Japan- liposome-mediated gene delivery to vascular cells. Ed. by Baker AH. 
Molecular Biology of Vascular Diseases. Method in Molecular Medicine: Humana Pre 
ss: pp. 295-306, 1999) 0 ttz, GFP GR&ft%5&4ft) 4 t'<D v- * -jUs^fc&lft L 

itfeitiit^-eiS (#Ox.tfGFP-CIUi: LT) 0 t © «t 3 K L"Cil«5e L£M(±> C 
IUfclWI^Hm? - btfX&Z (WOOO/70070) « 
[0 0 5 5 ] 

;u*5&*|?M1-&P1?K #»J«Cfflv»*JiS±j|Bi6J±sRrmMlll«*Lftv> 0 -b 

* - fcHMB-r Jii **-C § * o * 4 ;i/ x ^ 9 9 - ©Mit^ffiiigtl" 0HS& 3 *i 
TV>* («t>ffie»*. (1993), Wm©Wfnla-jHII, ^Ifillt 
H^J , J?£tt, pp. 153-172) o *fr»i:i±, kk.it, £**P Att9--1 
2HP^ 37-38t:T**b, Kt«*?«. 7 4 * - *:»lU£^»ttU SfcBfi 

nx-r-So ^m^bfDtyy^ 7-f ;wx^* 9~<D^m • ^mt-^^z^x^^ 

p. 68-73, (1995)) 0 
[0 0 5 6 ] 

#lx.fi\ Fitted fc^Lfc-kV*' 4 "M**"** *-©fll*fcSII!»±s J^TOi^^ 
fH£fc**t?S* (WOOO/70055 * J: 0* W000/70070#M) o 
<1> Ffife^-^a-t^^'r "W ;v^yy AcDNAisiOTIIST'^X^ K©1&& 

■fe>^7f (SeV) ^S^yAcDNA, pSeVl8 + b(+) (Hasan, M. K. et al., 1997 
, J. General Virology 78: 2813-2820) ( TpSeVlS 4 b(+)J H TpSeVlS'J tU'-)) © 
cDNAtSphl/Kpnl-Cffi-fb LX 7 9 y> > h (14673bp) £ EUR L> pUC18(C ^n-->/U 
79 X 5 KpUC18/KSti"*o Fitfs : F^«lfl5te©^(±C©pUC18/KS±-efi : 9o FstCT© 
&«l±, PCR-9-f y-'S/a >*feOjft*-e-*?*-effv^ i&JUfc LTFstfS^ORF (ATG-TG 
A=1698bp) SrB\v»TCTx.tfatgcatgccggcagatga (EyiJ** : 14) "CitlS U FilfeT-^^ 
SSeWVAcDNA (pSeV18 + /AF) PCRii. F<75_hSfEtC*i [forward: 5'-gttgag 

tactgcaagagc/Sfi^iJIHr : 15, reverse: 5' -tttgccggcatgcatgtttcccaaggggagagttttgcaa 
cc/@c?iJ#-5§- : 16] > Fmtt<DTffi,Kli [forward: 5'-atgcatgccggcagatga/@E?iJ#-^ 
: 17, reverse: 5* -tgggtgaatgagagaatcagc/gfi^Jl^ : 18] <DZfy <i ^-fcj-fcJl V>£PCR 
OBt»«rEcoT22I"Catt+4o £ W J: "5 K&fctifcT'v* 5 KfcSacIfcSairCffiflsLT, F 
afe ; iF^a»ttt'a'tr«J*©»f^ (4931bp) fciaJKLTpUClSK^n-^^U pUC18/d 
FSSt1-^o i<OpUC18/dFSS*DraIII-CM'ffcLT, * LTpSeV18 + ©FiUs^ & # 
trSI}£©DraIIIHiJrK- 9 -Y r- > a > LT7*7 X * KpSeV18 + /AF Sr»* 0 
*»Wtt, ^«x.(fpUC18/dFSSWFitf5i : -^^f5:H*^tlJPl^ Nsil fcltf NgoMlV 
TOUffA't'&o CKDfcfcfcHi, Wlx-lf^it^T-ifM-*, Nsil-tailedT^^-iSj: 
C/NgoMIV-tailed7°7 -f Jtlg-f-tnf i n 0 

[ 0 0 5 7 ] 

<2> SeV-F^fi *»*f^1-*^>W<-JHI60f1s» 

^yVAVlfr^mmtt (SeV-F) &§§5l1-*Cre/loxPBI&S3&9i7*7.x 5 K©#fg 
fiSeV-Fit{£^£PCRT-ifi|fgU Cre DNA'l a > \£ 1—W,z X *) m^Mm^m tu 

* J: ^ tCtgft^^^yyT. 5 KpCALNdlw (Arai, T. et al., J. Virology 72, 1998, pll 



i 
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Fmittxm i m Jix-r a% #> , sev-F^ e * * ^ ^ ; •? 

«cLLC-MK2aBfl& ^fflV^:H J t^ 0 LLC-MK2*BJI&(±£ 10% L fc*IMt 9 v JJMB 
JfiL'/f (FBS), ^-y'J >G^- h 'J V 2* 50iii.fi/mk &£TfX Y VfY~*<i*/> 50 micro-g/ 
ml £ SSJn L £MEMT-37T^ 5% C0 2 -CJjFft-t & o SeV-Fil-fcTjg* lifflMtFtt «r#i" * 
A, Cre DNAV 3 V If^-tfK J: OFfi^BtofcfltMKSifc* i 3 Kt£ft£ tl£±.lfi7* 
9X5 KpCALNdLw/FS^ V ^St^^y^Aft (mammalian transfection kit (Stratagene 

10cm'/ V- I- Srfflv^ 40% 3 >7)VJ-> Y t L£LLC-MK2«K10 micro-g<0 7" 

9X5 KpCALNdLw/F £ 10ml 010% FBS&^trMEMigllilKT, 37°CO5%C02 <f 
i^-^-itn?24I^W^«1"&o 24B#F^^(im^{±7J' 5 't, 10nl#i&t::!RiS&, 10cm 
-l/5fe*fflV», 5ml l#t, 2ml 2*fc, 0.2ml 2^fctC^# x G418 (GIBC0-BRL) £1200 micro- 
g/ml^^tfl0mlO10%FBS^^-tpMEMt^Hil^-Ct&S^=}f 2 Bfcfcig*ll3#l LfcjFfc , 14 
BHJ§«L, Ste^^SAfcOSKfrfi^o »*«H- i •) £W LT § £G418Klttt£ 
^-fMCi^n-^^'J yrfrft^xmii-Zo ®!$LLtz&9v->lil0cm-fl<- Y "C 

y -7 <f ;VXAxCANCre£=grj8§P>0#& (Saito et al., Nucl. Acids Res. 23: 3816-3821 ( 
1995); Arai, T.et al., J. Virol 72,1115-1121 (1998)) K«fc Ijfl&tf moi=3 "CiS»5$ 

[0 0 5 8] 

<3> FiH£^&£SeV7 W 

±15 pSeV18VAF O^fc&fcT-j&^AStLfc:/? X 5 Kfc&TO ± 9 LTLLC-MK2SMB 
J&i:h7>'X7x^->3/'tJo LLC-MK2 $B1££5X10 6 cells/dish TlOOmmO v * - U 
fc»< o T7 RNA#'J •} *V AFNAO^tff *>*4*-fr»-tt, JHB!fr&*24l$ 

V5l/> (psoralen) tft^ftm^ (365nm) T* 20 ^W&S L£T7 RNA# 'J > 
7-tf^lt^'J3>et>f77y-77^^ (PLWUV-VacT7 ! Fuerst, T.R. eta 
1., Proc. Natl. Acad. Sci. USA 83, 8122-8126 (1986)) £M0I 2fi||1?SI-e 1 Bt^ig 
7?y-79'f;V7^fMIIti:ii, Wx.tfl57 ? b /wrSrStaFSWi 
Sttfc UV Stratal inker 2400 (* 9 n ^-f- 400676 (100V), Xf7^ v- >tt, La Jo 
11a, CA, USA) ^ffl^5:tA s t^o Ifflj&^fefirMOMEMTift^ LTtm, $V ARNAS:S& 
at^y^X? b\ £ -fctfvf 7 r -*MRNA'7'i )VX<D-tti-?tiK ?s U F N 33«fc£>*HNgEI 
Sf£#l5l1-£3il3i7 B 9*5 K*, ii^ftU #7x* $/ a >Kj|5*fflv»TiO|BI&t b 9 > 
77xntJ. 7°9X5 KofiJtti, CftfcRjeStLfcv^ SH8£»±JEK 6:2:1: 
2:2:2 ttS:!:^!*,^!!, ARNA^^ili-^-7°7X5 K, ifet^tCN, P, L 
, fcitf F:/ 9 *HNgGK£S&g-fa 5 K (pGEM/NP, pGEM/P, pGEM/LS. OpGE 

M/F-HN; W000/70070, Kato, A. et al., Genes Cells 1, 569-579 (1996)) Ztim 
12 micro-g, 4 micro-g, 2 micro-g, 4 micro-g&O^ micro-g/dishOJl:.fcb b 9 ^X "7 x 
9 Y-f2> 0 Rl$H«t%, JflLfflf «: * * V>MEM"C«BJfe *: 2®ifci£U 40 micro-g/mLO Cyt 
osine beta-D-arabinofuranoside (AraC : Sigma, St. Louis, M0) $.1/7. 5 micro-g/niLO 
Trypsin (Gibco-BRL, Rockville, MD) £^trMEMT**gft-r & Q C*Lt>OjHBJ&*igiRL, ^ 
W b£0ptiMEM (10 7 cells/ml) 0 3 Hit 0 jg LT 1 ipof ection 

reagent D0SPER (Boehringer mannheim) <h L (10 6 cells/25 micro-1 D0SPER) ^rST- 
15^fi L fclfe, ±IB-C 9 n - - > ^ L fcF^a^^^f -IBIft Cl«?^7x^'>3V (1 
0 6 cells /well 12-wel I -plate) JUfffc-g-i fcv»MEM (40 micro-g/ml AraC, 7.5 micr 
o-g/ml h >*^tr)t?J&#L, ±f»*@iR1-*k FJSL^Wite^-, CTxJfHNt^tiM 

[0 0 5 9] . . f 

i^^iimmmm^h^t^m^^miz-r^tzd^^x^^, ttz. f. hn> 

'JJ 
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«Mt$ft«. fl&tf, MjB ± OTae^fflWfeSeV (SeV/ A M A F) ti N *e«tt-C^ott?- 
1&J&Z%L< 9-t%&o SeV/AMAFiiin vitro* J: in vivoTJft V^^OlSife14* 
i jft^ftaiB £ # o T * t? , <D V ;K± B^MSeV^ ? ? -(Dls^fr tfflMX-&& 

[0 0 6 0] 

v> & )V * \z tk^y / A -9- 4 X^/Jn ?<^i)t'fX^i v^^itfS^ * & - 
[0 0 6 1 ] 

*9MB*KlB«Lrt:tf'f fclfcilWN *mMW4 *-f±, 

1X10 5 CIU/mL&J^ SfSL<l± 1X10 6 CIU/mLJil±, <fc*m4L<{i 5X10 6 CIU/mLJil 
±, <£^JL<I± 1X10 7 CIU/mLJ^Ji. «t lj jtf 4 t < it 5X10 7 CIU/raL^±, J: 9SF4 
L<1± 1X10 8 CIU/mLjy.±, £WfiL<it 5X10 8 CIU/mLJ^Oftflfi-C* W i^lil 

RfcO^ffiK i OaiS&t&i fcs&*"C#* (Kiyotani, K. et al., Virology 177(1), 65-7 
4 (1990); W000/70070) „ 
[0 0 6 2 ] 

|±7^^-va> (»jg) , aM>4Mi, RAN * J: 9 

«ittf*Jttt^il*3|*4;'>'f ttS^rSS® OIL** 

tL&saRo#j^*»io« (s*/M) j»±, #f4 t<u2om±, 1 off* t<»±5o%ja 

±> fflL< l±70%J2l±, <t Dff 4 t < tt80%Ja±, $ fb £SJ4 L < i±90%&.±i 

urn, *:)\su-7>m,$k^xT)i'£tzimm*° ] )*yy * nixxr* 

*fflv»**ft (#&BB62-30752-3-&«L W4SfBB62-33»9-9^», * =t TO^HS62-30753^- 
<2rlR) , £it) f 73-^i»^|r#»*iU f /ifctt'iW»KKt**S^ (W097/ 
32010) 5r^!l^-r & c\ ttfXZ Z> J)\ Ztih&MBLitLtt^o 
[0 0 6 3] 

* itffi^S A PI$ L >5r v^#T- *5 C :w i#9 4 fi* 4 it I#tLt(i, « x 
JH*t'j>^»«, J&«iK, Jflivf, >; (PBS) *iT3&*^»f 

E^ffebi (± . m.J*yfo. r*Xhu-Xfam%Lm<Z>&fo£tzitm&$:&AsX^Xis 
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&5ElkSiJi: LTV^tT •> a. - ^ n - x , 7 5 y BfeatK^-ftSGK^ fc-g^t^T 

-«:#tr*(UUi#jHH1-*o ifc^ti, ftft*ll*tt^-f b * 4 > * 3 - K-f & v -f * 

??-y tLT^mx~&z> 0 m^? ?-m.$L'$i)i5 xvmktt, -9- 

7^f>Cli, /F^^rFreund'sTvi/N'y h , MF59 (t^^jW/g 

> MTP-PE (7/fa;^fU7»ifi^ muramyl tripeptideK £ =t W QS-21 (soapba 
rk tree Quilaia saponaria fi^fc) ft t'OT^iAV b & :HT?i4o 

[0 0 6 4] 

CI t^rS»t»**o i 5 ftjtfcT-t LTit «x.tf i) -^IIL-12 
(Proc. Natl. Acad. Sci. USA 96 (15): 8591-8596, 1999) „ ii) -f > * - 7 x n >- ga 
mma (^IM 5,798,100^) > iii) 19*43* a n --JiJ»B^ (GM-CSF) , iv) GM-CSF 
t IL-4 (J. Neurosurgery 90 (6), 1115-1124 (1999)) ft WWbft 

[oo65] ; 

L<(i^l0 5 ClU/ml^lljlO 11 CIU/mK J: «J Sr 4 L < (i^JlO 7 CIU/ml7j^^l0 9 ClU/ml 
. ftfcffiPi L< {±^)1X10 8 CIU/ml^«b^5X10 8 CIU/ml©ttHrt©fifcaS^±#S»Tt6fc 
ifttTS^iifcjWJLK t bK^V^Tjil ®S3t 2X10 5 CIU- 

2X10 11 CluWf L < > &4l3i$:(±. 1 @4ifettttrf±MT?r«6*M^fflolfiHTtt«[ 
HI Rlig-C* >9 , 1 HOtft-^HSfelwOV^-cfeRtt-cab^J, t b SkHvmVBKwx i> . Mz. 
(f i ftotttt ttht <D#.&& 4 tz ttft^ttffitt^&fltJt -cjlsb^k 
Lfc***!-5--r*£ i^f^o ft£> .^ttttOv^f^^^RNA^-f^T.^^ 

•Z^&$L£tzmzii, RNAWttRNA*"'; > 7--fe*RE«^iJSr^i-tLif, |g±£Wt£*#*. 

£-(±> («il»XSUWt4*:tt->^-H^) -C^lfttti::^* ^-*»jtt$*&« M0I 
»±l~500OH|-e£-§-'t*£ ttfU * L < , J: <9»* L < (±2—300. $ h Kjif 4 L < (±3-2 
00, S feKfifi L< l±5~l(XK $ fcfcSf 4 L < (±7~70T"&£ o 
[0 0 6 6 ] 

isv>8uffi#fiui§*f&ii-t& 0 mmmmttz^tm^m-r^^^ ^ ft!»w« 

14-9- h#-f K-T^v-f ^-^MRNA^-f ^^^^ ^-OS#t[i]B#, fcfcuttlffl 
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£ L< l*6B&l*l> 5B&I*U 4B&I*K 3BJJlrt, ££ti2BJ-:il*)> J: Oftff L< 11241$ M 

v»li7^ h v >f v >C&Sfc ^"CftkS UHJfcte* & <tit IU>o Wit tf, XiRJffltt 
&? Uffl -t & &J&at*l:S700~3300 RadT'BBMi- 4 r § & 0 v hv^fyX® 

affitt, *Wfl&£25~50 raicro-g/ml^-7-f K^yy Cfc^floU 37"C> 30-60 

fflTOIt^^t^tiSo »fc*4«jaifca#ife*i, ttx.«T, 50-65'CT?20«-|HJra 

^-fcLT(±, #£iWRtt*<, Wxtfy5^5 K % naked DNA ft 

?)«fc ?ft^* *-fi. iS^ft-Zo^e-^- (#iJxJfSV407°n^-?-, CAG7°n ^6— 9 — 
, CMVyn*-*-, EFl"/n*-*- % LTR'/n^ — £ — ) <7>Tiftfc»fciftJDS * n - K1" 
&«K**jttt$tL3t«|fc*^-tr tweabotiv^o &&v>ii s •> -f ? * - 

5&*aEifeSii.*o ^^^-W*S:4(±> in vivo^7t(±ex v:ivo-C'ffoT iv^ 0 SjfcifilKWl?!! i 
L"Ct±„ IP**^H|»ig-t&Muc-l ifcli Muc-l*fcA#>* >f A U fcf- h^yf- K (# 
ffl^SHS 5,744,144^-) , ^SSMfrSISfef*-* hJLW«9>f **«a*B6;fcJ:0'E7, 
* 9 y-v^MART-K MAGE-K -2, -3, gpl00£ J: X^f-u v'-^ — -tf ^ TftfjUlUffii/LMPSA, 
fOf Ci, CEA (Kim, C. et al., Cancer Immunol. Immunother. 47 (1998) 90-96) > 
*3 «t y f Her2neu (HER2p63-71. p780-788; Eur. J. Immunol. 2000; 30: 3338-3346) ft f 

jKl*lflU, JMSrt, ifcli&T^MTJbti?*,, «F* L < tijfeTfc««3 

ttSo **»ii&4fctt*o»»»«r»tt-*-*»'e-tt, teM{±-^w^(±io 5 ~io 9 m> 
«Ft l< mo 6 ~io 8 ,«, ±*mzL<imio ? mmt : $-&z.ttfx^z> 0 *nii±, * 

[0 0 6 7] 

[0 0 6 8 ] 

[0 0 6 9] 
[0 0 7 0] 

v-y f9l^*»B»WW (el iosarr.nma) mm.lt. 10% FOS&^rtr Dulhecco' s modified Eaf?l 
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e medium*, 5% C0 2 £"g-tr« $1+-? B W Ltz 0 #S200£ «t #240 g (7-8iIfl&) <D^Fis 
her 3Uyy h* % ttTKKIR Lfc «fc 9 fc$U*(Cffl iit6©tt»liLaboratory Anim 
al Resources Commission Standards (il^fM^^S-l^^t) Kfi£v\ specific path 
ogen-free (SPC; Sfrfeffimfcy U -) ^SSi&TTjt^Ufc, 
[0 0 7 1 ] 

ttWfcJ&BLjettHJglfellKHjeLfco ££?L (burr hole) *aKUfcffi1IKH!ttfc ( 
■/l^^v^ 4 mm, JEfSlJ: "9^3 mm) 0 mtfrh&fy (ventral) 3 mmWfflH25^- 
vfrSrffAU vODOyxM- (Harvard Apparatus, South Nat ick, MA) fcffi 
v\ 10 micro-l^ito't'K'&itiaiO 5 <7> v > v x -J ^ £9IJH&«lllJ&£5SfrHt"C0> o 
< <9i&AL£ (day 0)„ tt&XStt9IAMJ&«>lHft (i.e.) ti03Ht (day 3) K 
Hj&Lfco tilt/ Hi±SeV18 + hIL2/ A MAF it: It SeV18{TacZ/AMAF^)ffirtSX (i.e. tra 
nsplantation), & X Xf/t fcliRRW Lfc»^a9IJlMlj&0&T*ft (s.c. immunizatio 
n) fcfrofco BfiSXttt, 10 micro-1 PBS^Olxlf) 7 ; CIU SeV£±§B£: fflmnfetiLmfe 
IlCtfALfco &TM-Cli, »£ffl9UmJte*3a<}y-CJffl*tU lxlO 6 ORg#t9L«ifl& 
*-&trl00 micro-ltf>i#it!l£Tltg|S (lower abdominaT|quadrant) tiiL^; (Iwadate, 
Y. et al., Cancer Res., 61: 8769-8774, 2001) 0 1 

[0 0 7 2] 
[MRI j3 «fc O^^M&^fc] 

MMflfc * « t f i 7 0 ft £MRItfc3fc fi v\ i.e. llfcWfWK £ fpffi L 0 
50 mg/kg<£>^> h/N*;Utf^-;U-CJ##L7t7 y h £0. 2 ml<7)Gd-DTPA (0.8-1.0 ml/kg) *• 
SAL, 1.5TX7<DMRgtW (Sigma Advantage, General Electric, Milwaukee, WI) Sr 
fflV»r^*t»flSWTl5!6W®«» (TR 500 msec, TE 11 msec, 3 mm gapless) =H#£ 0 
mm<Di$m (mm 3 ) (i, g-MRMMtt (mm 2 ) HH«JP4:*»tfe<)OOGd-DTPAailiWasfi[0 

t U-TifflKI**** (Namba, H. et al., Human Gene The r. , 7: 1847-1852, 1996) o 
^©MS^flf^ M*5Hx^#f (-xBBS$H*#*f (One-factor AN0VA)) t* 

•7 y Mi, MgcOfftS (paresis), MW)9zffl (ataxia), periophtalmic encrustations 

WfiKaplan-Meierffitc J: & log-rank test K: J: ^to£ 0 
[0 0 7 3 ] 

o fli»^)15 micro-m^^W£^CD4|fflJ& (W3/25, Serotec, Oxford, UK), jftCD8 
jfflflS (0X-8. Serotec), JftNKltt (1.2.3, Serotec), £ i tftft ML-2 (DAK0, Tokyo, 
Japan) *y^n-t ;i/#t# £ £ -g- cD ^# 7 -9" tf ^ ;)/ * v **#L 
v^J^IgG (MBL, Nagoya, Japan) bKlBfe, 3, 3'-diaminobenzidine tetrahydrochlori 
de (Sigma, St. Louis, MI) T-%feL/c 0 X-GalOiffij«$fe'fefc J: 0 beta-#7 ? b v ^— If 

[0 0 7 4] 

(SeV) A^y; 3'3St;4>* >; (id) tzgt 

#, ^'fi^iKS^ ^^Wt^tyvh* (NP), (P), vMJyn (M), 7 

V3> (F), ^rfcr-vs /f v 5 -^r— (HN), is i 7-^ (L), f Ltft 
C05'SHfev^-7- (tr) (11), MitfcMJ:OT*fc^«OM;£fc&$cS-£;fcS 

eV^?*- (SeV/AMAF) *SBRHffiv»^ 0 F^fiKfi £ -f ^^«jfeKdZ»«Tf* <9 MSfijf 
4 )V7,(OT^y'7'>) teXlf^T'J W (budding) Clit^fcii), SeV/AMAFfi^ 
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I* 

5 9- (hIL-2-SeV/ A M A F) & 1 acZitfS^ £ l&Wt h SeV/ A M A 9 9 - (1 acZ-Se 
V/AMAF) &1WOK«oa*>fcflMSLfc (InoueJM. et al., J. Virol., 77: 6419- 
6429, 2003; Inoue, M. et al., Mol. Ther. , 5: SlTff 2002) 0 SeV^W 
(K^f||iy^^^-;i/@B^J=S:-^trNotI^^#§ v-^jj- 5' -ACTTGCGGCCGCGTTTAAACGGCGCG 
CCATGTACAGGATGCAACTCCTGTC-3 ' (lE?!)#-t : 19) £££/ 5* -ATCCGCGGCCGCGATGAACTTTCACC 
CTMGTTTTTCTTACTACGGATTTAAATG GCGCGCCA-3' (@B^lJ#-^ : 20) £fflv>T, tHL-2 (Acc 
ess ion number: A14844) cDNA^ifipg Ltz 0 ittfgBfrJi- *7G^pSeV18 + /AMAF<7)NotIlf|5&{l 
lAL/co iOioCLT, ML-2-SeV/AMAF^cDNA (phIL2-SeV/ A M A F) fcflMSLfco 
1 acZ-SeV/ A M A F<7) cDNA (placZ-SeV/AMAF) t±, lacZi^ipl©f>t Srffi v^TliWcfll^ L£ 
(Li, H.0. et al.. J. Virol., 74: 6564-6569, 2000) o T7 RNA*° 'J * v Srl&p-f & 

V p is~7 ? 4 )l<?> vTF7-3 (Fuerst, T.R. et al., Proc. Natl. Acad. Sci. USA, 83: 
8122-8126, 1986) *LLC-MK2HBlftt*ft$*fcfib, phIL2-SeV/ AMAF & £ 0 s " pi acZ-SeV/ 
AMAFSrii/j&K h 9 ^7i^ H/-; 0 T7 RNA*° U ^ v — -t£ H £ $S^75 s iEU $ ;fLfchIL2 
-SeV/AMAFtlacZ-SeV/AMAFORNAr/ Att % 3 h 7 > * 7 x ? h $ i\tz&-f7 * X K 
J&»<b5&aa*ffift$*lfcN, P, ££t/L^6KK:£ t)x>^tyya U- h (Ikeda, 
Y. et al., Exp. Eye Res. , 75: 39-48, 2002) o SJRSftfcSeV^ * - fcMfc £ OTPS 
eg^fllli-^^ 0 ^^- v>^lfflS^^fflv^TiiiHL^ (Inoue, M. et al., J. Virol., 

77: 6419-6429, 2003; Inoue, M. et al., Mol. Ther., 5: S174, 2002) o •MlU**>2j 
i*M*iCftSt> cell infectious unit (CIU; 3iM&#&) tLT^lSL^ 
o SeV^* ^-{±«fflf ^$t--80rT"^t^o 
[0 0 7 5] 

[HifcfllJ2] SeV^^^-lCi^beta-^'y ^ h v ^--t*it{5?-cDflII*|2gA 

SeV^ :T-H££beta-#7* b v^-^fcT-^Jlrt^A£>3^£, lacZ-SeV/AMA 
F (SeV/LacZ k £ Gl&fB) &ACD4, 7, £ £ £>*14B i9 til Lf:Effl»l ^fiffiJM 

H\ lacZ-SeV/AMAF^AS fc -titfe OifeO^i^ <b & &X-galB§te 

|fflBa«0 3n^.-^tfc^LTv>^ (H2)o frt£-f ^X-gal^fe-fe^ n ^ - O p B ^Mg;UIM 
la^m^n/co beta~#7^ I v^-^f(7)^iaS^ti^mt±^^ ? -c7>•£Ac97B^&K:i:A- 
i: ft <9 , |§i!l^;W±14B i f?ft#LiZ (9 2), ffi^<^HfflOlEtflS^OSAHov> 

[0 0 7 6] 

[Hl&#!)3] hll^-SeV/AMAF^^ ^-Oi.c.&Xtc iStytJS^* 

9LttOTrtB*JHrt*:ftab^:^-f-'/9 5' hTttJiJltt (progressive) ©J!**** 
4U SMIL's 25 (day 25) f X^Z-f^XOv y Y tmt: Ltz 0 ?MM L tzikMM'MflS, 

V m^1z$CF (s.c.) ^^a^^^-tir^hIL2-SeV/AMAF (SeV/IL-2 1 BfrSB) 
Oi.c.#5-Oi&*«l**, *«Gd»WMRIt J:*««#«WilllCJ: (H3) 0 9LM 
0,M<DM^<b3iiraB (day 21) KhIL2-SeV/AMAF©i.c.&^i3£ r>Vc.&^ri!H£f£ 
ftotz7y hnmmitm (86.5±63.8 mm 3 , n=10, on day 21) l±, (286±51.2 m 
m 3 , n=10, on day 21), s.c.&^O* (197±48.9 mm 3 , n=10, on day 21), lacZ-SeV/A 
MAFWi.c.&^fcs.c&ftOJfi&^fcii: (233±73. 2 mm 3 , n=6, on day 21), S/i(±hIL2 
-SeV/AMAF<Di.c. (256±53. 2 mm 3 , n=6, on day 21) <£> & ©Klt;^, ^^A'M 
frLX^Z Z t&mWLtz (B4) 0 hIL2-SeV/AMAF%r^JfflL^a*^fe^:?&0 (combin 
atory treatment) K £ 0 , 5eiF^J10^day 21Kf±io.E4'3E©7 ? b T^JCtHiftU*: 

(0 3), ttRBW > hIL2-SeV/ A M A F<D i . c. A lis. c. $&*JMBlG>?&*«l*tt , 

© £ -5 hIL2-SeV/AMAF^ * -O i. c. i3:#£s. (gfalSit U^ti^tz^M^^ tz 
*r*tr«E#^^3t (n<0.05. Lnerank test) (HI 5 ) A : ||lL2-SeV/ AM Cs>?*ftMMM<OWtt 
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f% 

«o*3*K&ALfc*frW^ t^^^bfc (**^f-^)o 

10 0 7 7 1 

imm 3 ] $&*ai*{t^«wr 

KM*»-^tt*IL-2»eS^«ffi*ftftjft«^WtP^7to IL-2Sa««\ hIL2-SeV 
/AMAF^^^-*ftXLfc«*rt^l!£1Rt-C««Lrv»*ilfc3&n»B$*Lfc (IS 6). $ 

CD4 + T», CD8 + fiJOWGWl&W^fclPl^fco hIL2-SeV/AMAF^ ? 

-Wi.c.tt#fciO , s.c.ft#t?t&*LfcM-Ctt, CD4 + TjfflJS, CD8 + TUBUS, fcitfNKffl 
JftOH*&«»**iI*S*tfc (H7), ifL&OHBH&OT'f ^U~->3 >(±, lacZ-SeV/A 
MaF-^^ ^ — cd i.e. ftAis i Vs. c. J: * * (±hIL2-SeV/ AM AF^ * * - i 

[0 0 7 8] 

[UigwfSpjiftrai 

[0 0 7 91 

[mi] -b>^^ ;t/^^^^~0«5S:W%^y Afl|jtSr7p-tia"C**o lacZifc 

^f^tv^ 0 lacZ*fc»it ML-2jlfSi L co^-7 R >';-rV ^7l/-A^ Se 
V^WIE¥Pfiffv^^^'BB^|-T?<fe*endi3J:0 f startv'^-f^i:*l*, <J-^- (Id) 

[H2] lacZ-SeV/AMAF^in situ-C«#Lfc* 9?hM*l (i'***) £J:tf7 

&#co4, 7. *J:tfl4BftfcX-Gali(H&*fTofc (x20(M£)o BilUfe« J: O f flBIi*g#lc 
, beta-#9* hi/^-- tfO*^»a*3ttt*«tt^^^-ffiX<07H«^«**fLN 
3&ijL V ^ * tt 14 B * tjfl L o 
[HI 3 1 hIL2-SeV/ A M A FO i . c. «t RS&9UBIB& J: S s. c. ft&Oifc* * fx o 

fc£9LJKflt*<DMRI1ft (Gd-DTPA&Affe<0fflOTOTl3fiJHffe)o Gd-DTPA-C&TO $ ftfcM 

^CML/c (Rat #3, Rat #5, Rat #10) 0 

[[21 4 1 ]g$fflll|&&%0$ffl&3)l 3 *3 *t GdSHIPIMRI X &9LMMM<0¥1%fc&tV> 
ffNfi*^ia-C**o 8.c.ftft*Jlll*^*>*fehIL2-SeV/AMAFOi.c.tft4 (86.5±6 
3.8 mm 3 , n=10) "Ptt, *M (286±51.2 mm 3 , n=10h s.c.ftSEO* (197±48.9 m 
m 3 , n-10), lacZ-SeV/AMAFOi.c.&^£s.c.:&fSEO&<£.<e-*>-£ (233±73. 2 mm 3 , n 
=6) * £f±hIL2-SeV/AMAFcDi.c.&-5- <7?^ (2s|±53. 2 mm 3 , n=6) flXteKJt"^ 

[B5] 9UBJ»*day OT'i.c.&ttU day 3T?^ J: tf/* fcttJWStll* 

fflJI&K J:4$&gEfcfxofc9 y bOKaplan-Meier^ffijSft«r7P"tElt?**o 
hn-;V (HUafth s.c.^^co^coa® (IRI lacZ-SeV/AMAFc7)i.c.$:-$-<!:s.c 
.ftffi OSHfch hIL2-SeV/AMAFOi.c.^oE(eH^)> hIL2-SeV/AMAFC0i. c. 
S4is.c.*M^^^ (SR)o log-rank iest I' i * HEtHWf £ J: «K hIL2-S 
eV/AMAFC9i.c.^ts.c.^0^a*^o^M,y b tt, Ife^&fiSM-Jfc'^fcK 

g ifcrt'^stLfc (p<o.05) 0 |i 

[H6] 9Umm^#WZIL-2%:m<Vft&mmi&ffiffiZ^?mr~&2>o hIL2-SeV/ 
AMAF*-i.r..#4I.M.B«iS. A: x!00#K B:l*20(MSn IL-2SS W^i£f£ Lt^I 



1 
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[0 7] lacZ-SeV/AMAF^i.c.^^iOTItMSIOs.c.^ (A), hIL2-SeV/A 
MAFOi.c.&-5-<7>* (B), fcjrMI^-SeV/AMAFOi.c.&^fcs.c.ft&O&^fr 
* (0 OM^o/:7 -7 bOCD4, CD8> * J: O'NKlBJfefiiJROf&llW^ftailfc'fb^ 
»*f*jjrreiT**o (f&sp20(M&) o CD4 + Tjfflfla^ J: CTCD8* WOffiili, SeV/IL 




I 

#I2 0 0 4-0 0 5 1 8 6t ^-v* 

I 

imm] 

SEQUENCE LISTING 
<110> DNAVEC RESEARCH INC. 

<120> Gene therapy for tumors using a minus-strand RNA virus vector 
encoding an immune stimulatory cytokine 

<130> D3-A0309 1 



<160> 20 



4' 



1 



4 

<170> Patent In version 3. 1 ,* 

<210> 1 

<211> 399 

<212> DNA i 

<213> Homo sapiens 

<220> 

<221> CDS 
<222> (1) . . (399) 
<223> 

<400> 1 

gca cct act tea agt tct aca aag aaa aca cag eta caa ctg gag cat 48 
Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gin Leu Gin Leu Glu His 
15 10 15 

tta ctg ctg gat tta cag atg att ttg aat gga att aat aat tac aag 96 
Leu Leu Leu Asp Leu Gin Met He Leu Asn Gly He Asn Asn Tyr Lys 
20 25 30 

aat ccc aaa etc acc agg atg etc aca ttt aag ttt tac atg ccc aag 144 
Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys 
35 40 45 

aag gec aca gaa ctg aaa cat ctt cag tgt eta gaa gaa gaa etc aaa 192 
Lys Ala Thr Glu Leu Lys His Leu Gin Cys Leu Glu Glu Glu Leu Lys 
50 55 60 

cct ctg gag gaa gtg eta aat tta get caa age aaa 5 aac ttt cac tta 240 
Pro Leu Glu Glu Val Leu Asn Leu Ala Gin Ser Lys Asn Phe His Leu 
65 70 75 80 

aga ccc agg gac tta ate age aat ate aac gta ata gtt ctg gaa eta 288 
Arg Pro Arg Asp Leu He Ser Asn lie Asn Val He Val Leu Glu Leu 
85 90 95 

aaa aaa tr.t aaa aca ara ttc ata tat aaa tat art aat aaa ara ana 33fi 
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Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala 
100 105 110 

acc att gta gaa ttt ctg aac aga tgg att acc ttt tgt caa age ate 
Thr He Val Glu Phe Leu Asn Arg Trp He Thr Phe Cys Gin Ser He 
115 120 125 

ate tea aca ctg act 
He Ser Thr Leu Thr 
130 



<210> 2 

<211> 133 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Ala Pro Thr Ser Ser Ser Thr Lys Lys Thr Gin Leu Gin Leu Glu His 
1 5 10 15 

Leu Leu Leu Asp Leu Gin Met He Leu Asn Gly He Asn Asn Tyr Lys 

20 25 f , 30 

■ t 




Asn Pro Lys Leu Thr Arg Met Leu Thr Phe Lys Phe/Tyr Met Pro Lys 
35 40 1 45 

Lys Ala Thr Glu Leu Lys His Leu Gin Cys Leu Gluklu Glu Leu Lys 

50 55 60 ':') 

Pro Leu Glu Glu Val Leu Asn Leu Ala Gin Ser Lys^Asn Phe His Leu 
65 70 75 ff 80 

Arg Pro Arg Asp Leu He Ser Asn He Asn Val He Val Leu Glu Leu 
85 90 95 

Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr Ala 
100 105 , 110 

Thr He Val Glu Phe Leu Asn Arg Trp He Thr Phe Cys Gin Ser He 
115 120 125 

He Ser Thr Leu Thr 
130 



<210> 3 

<211> 10 

<212> RNA 

X*1<K Artificial 
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<220> 

<223> an example of S sequence of Sendai virus; 

<400> 3 
ucccwvuuwc 



<210> 4 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 4 
ucccaguuuc 

<210> 5 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 5 
ucccacuuac 



<210> 6 

<211> 10 

<212> RNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 6 
ucccacuuuc 



<210> 7 

<211> 10 

<212> DNA 

<213> Artificial 
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<223> an example of S sequence of Sendai virus 

<400> 7 
agggtcaaag 



<210> 8 

<211> 10 

<212> DNA 

<213> Artificial 



<223> an example of S sequence of Sendai virus 

<400> 8 
agggtgaatg 



<210> 9 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 9 
agggtgaaag 

<210> 10 

<211> 9 

<212> RNA 

<213> Artificial 



<223> an example of E sequence of Sendai virus| 

<400> 10 
auucuuuuu 



<220> 



<220> 



<210> 11 
<211> 9 
<212> DNA 




<213> Artificial 



<220> 

<223> an example of E sequence of Sendai virus 
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<400> 11 
taagaaaaa 



<210> 12 

<211> 10 

<212> DNA 

<213> Artificial 

<220> 

<223> an example of S sequence of Sendai virus 

<400> 12 | 
ctttcaccct •* 



<210> 13 

<211> 15 

<212> DNA 

<213> Artificial 

<220> 

<223> an example 

<400> 13 
tttttcttac tacgg 



<210> 14 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized linker sequence 

<400> 14 

atgcatgccg gcagatga 



of E sequence of Sendai virus 



<210> 15 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 15 



rrf f rrorrt in f err* q q cfo ctc 
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<210> 16 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 16 

tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 



<210> 17 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 17 

atgcatgccg gcagatga 



<210> 18 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

i 

<400> 18 

tgggtgaatg agagaatcag c 



<210> 19 

<211> 51 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 19 

acttgcggcc gcgtttaaac ggcgcgccat gtacaggatg caaqtcctgt 

r 



■ i 




<210> 20 ■>• 

<211> 63 -\ 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 

<400> 20 

atccgcggcc gcgatgaact ttcaccctaa gtttttctta ctacggattt aaatggcgcg 
cca 
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